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Description 

FIELD OF THE INVENTION 

This invention relates to the field of connectors, 
and more particularly, to a method and apparatus for 
using metal bands to join tubular conduits in end-to- 
end relation to form a sealing joint 

BACKGROUND OF THE INVENTION 
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Fairly effective clamps for joining and sealing 
tubular conduits such as truck exhaust pipes in end- 
to-end relation using stretchable metal bands are 
known. For example, the US patent. No. Re 30,042, 15 
owned by the assignee herein, discloses a method 
and apparatus for joining two tubular members using 
a band of ductile metal passed around the ends of the 
tubular members and circumferentially stretched be- 
yond its elastic limit to conform with the outer surfac- 20 
es of the members throughout practically their entire 
circumferences. Other structures using ductile metal 
bands are known, for example, in the US patent. No. 
3,905,623. One embodiment of the US patent is 
shown in Fig. 1 as comprising a metal band 1 0 welded 25 
to reinforcing bars at each end at spot welds 16 and 
16'. Holes for threading a nut and bolt through the 
metal band and reinforcing bars when the apparatus 
is wrapped around the tubular members where pipes 
to be joined are shown at 18 and 18'. 30 

Typically, the existing metal band-type clamps 
will use a fairly high-quality metal such as a stainless 
steel, e.g. 304 SS ductile strap. Aluminized steel is 
also used, but currently is used primarily as part of a 
prestretched, curved clamp. Using 304 stainless steel 3S 
has the advantages of resisting corrosion, being se- 
curely weldable to reinforcing bars, and having suffi- 
cient ductility to withstand elongation before tearing 
or breaking. A less ductile metal band may tear or 
break under the stress applied to the metal band 40 
when the band is wrapped around the tubular mem- 
bers and circumferentially stretched to form a cou- 
pling and sealing joint. The reinforcing bars are typi- 
cally made of plated metal to withstand corrosion on 
the exposed surfaces of the bar in use. Moreover, the 45 
reinforcing bar must also be capable of being securely 
welded to the metal band. 

Metals having a lower tolerance than stainless 
steel for elongation or stretching before ripping or 
breaking are commonly available. Metals other than 50 
stainless steel are available which are non-corroding. 
Some of these metals are not capable of being welded 
as readily as stainless steel. Moreover, reinforcing 
bars are available which are not plated but are more 
susceptible to corrosion. However, use of these ma- 55 
terials has the advantage of reducing material costs 
in many instances. 

In manufacturing and using the metal band-type 



pipe joints, it is desirable to reduce the stress on the 
clamp to allow use of lower cost materials. Reductions 
in stress are particularly important in the region 
where the damp is joined together, since this is one 
of the higher stress regions of the clamp. It is also de- 
sirable to strengthen the clamp in its high-stress 
areas, again including the region where the clamp is 
joined together. Moreover, it would be advantageous 
to save or reduce the labor required in manufacturing 
the metal band-type clamps, such as by eliminating 
or reducing the amount of welding necessary. It is 
also desirable to reduce or eliminate opportunities for 
corrosion of the clamp or to enable the use of materi- 
als which are of a lower cost due to a lack of plating 
or other corrosion preventatives. It is further desirable 
to accomplish these objectives in an aesthetically 
pleasing structure which can be made in an econom- 
ical way. 

From GB-A-373678 is previously known a clamp 
comprising a thin metal band, the ends of which are 
wrapped around rectangular bars, the ends of the 
clamp being bolted together by bolts extending 
through holes in the wrapped bars. 

US 2,004,182 discloses a metal strap with thick 
washers at the ends lying flat against the strap, said 
strap having openings registering with the openings 
in the washers and portions of the strap formed into 
the openings to produce prongs of a length no greater 
than the thickness of the washer projecting laterally 
therefrom into the opening in the washer and friction- 
ally engaged with the washer. 

SUMMARY OF THE INVENTION 

A clamp according to the invention is defined by 
claim 1. 

Various features and advantages of clamps are 
pointed out with particularity in the description and 
drawings in which only Figs 8A-9B show embodi- 
ments of the invention. 

DESCRIPTION OF THE DRAWINGS 

Figure 1 shows a side elevational view of a prior 
art ductile metal band clamp prior to use; 
Figure 2A shows a top plan view of a metal clamp 
prior to use; 

Figure 2B shows a side elevational view of the 

clamp of Figure 2A prior to use; 

Figure 3A shows an enlarged side elevational 

view of a reinforced end of the clamp of Figure 2B; 

Figure 3B shows an enlarged side view of the 

cross section marked in Figure 3A; 

Figure 4A is a side elevational view of the metal 

band and a reinforcing bar prior to wrapping to 

form the clamp; 

Figures 4B and 4C are side elevational views of 
the meal band clamp during and after wrapping 
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and before forming of the holes; 
Figures 5A and 5B are side and enlarged edge 
views of a metal band clamp as installed; 
Figure 6A is an enlarged view of a bolt-securing 
plate for a metal band damp; s 
Figures 6B and 6C are top plan and side eleva- 
tional views of a metal band clamp having a bolt- 
securing plate; 

Figure 7 is a perspective view of a clamp includ- 
ing a D-boIt; to 
Figure 8A is a side elevational view of a metal 
band clamp according to the invention having a 
hemmed edge, or rim; 

Figure 8B is a cross-sectional view of a clamp 
having a hemmed edge or rim prior to securing on is 
a pair of tubular members; 
Figures 9A and 9B are side elevational and top 
plan views of a beaded metal band clamp accord- 
ing to the invention; 

Figures 1 0A and 10B are side elevational and top 20 
plan views of a metal band clamp having wrapped 
ends without reinforcing bars; 
Figure 1 1 1s a view of an alternative clamp having 
notched reinforcing bars; and 

Figures 12A and 1 2B are a side perspective view 25 
and a top plan view of an alternative clamp. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

30 

Figs. 2A and 2B show a metal band-type clamp. 
The clamp 24 includes a metal band 26 and reinforc- 
ing bars 28 and 28'. The metal band is wrapped 
around the bars at wrappings 30, 32, and 34 and 30', 
32' and 34'. A one-and-a-half wrap around each rein- 35 
forcing bar is shown. However, it is possible to wrap 
the reinforcing bars a greater or lesser number of 
times. The damp has two pairs of holes 40, 42 and 
40' and 42', one pair at each end, for receiving secur- 
ing bolts. 40 

The band 26 may be fabricated from ductile ma- 
terials such as type 304 stainless steel, but may also 
be fabricated from other materials such as aluminized 
steel. While (ess ductile commercial, quality alumin- 
ized steel may be used for some applications, an alu- 45 
minized steel of drawing quality is preferred. The alu- 
minized steel may have a lower yield point than a 
stainless steel. The typical dimensions of such 
clamps are well-known and are not described herein. 

The reinforcing bars 28 and 28' may be plated to 50 
prevent corrosion. However, the reinforcing bars need 
not be plated or otherwise protected from corrosion 
due to protection provided by the band wrapping. 
Also, most corrosion which may occur will not be as 
visible due to the band. Preferably, the portion of the 55 
metal band which wraps around the reinfordng bars 
is bent at an angle from the central portion of the met- 
al band, as shown in Fig. 2A. This angle is preferably 



approximately 45 degrees, easing the installation of 
the damp while preserving stackability and conserv- 
ing space while stacking. Other angles may also 
serve these purposes, although it is preferable that 
the angle a be less than 90 degrees. 

The damp may be preformed for fitting around 
pipes to be joined, as shown in Figs. 12A and 12B. 
Such preforming further eases installation 

An enlargement of the wrapped ends of the metal 
band is shown in Figs. 3A, and 3B. Fig. 3A shows a 
portion of the metal band 26 near one end wrapping 
reinforcing bar 28. Also shown are holes 40 and 42. 
A cross section of this wrapped section of the band, 
identified in Fig. 3A, is shown in Fig. 3B. Fig. 3B 
shows the reinfordng bar 28 having hole 42 punched 
therethrough or equivalent^ formed in cross section 
as labeled in Figure 3A. The wrapped layers of metal 
band 26 are shown as half wraps 30, 32, and 34. 
Wraps 32 and 34 are shown as formed into the holes, 
providing a smooth rim to the holes punched or equiv- 
alent^ formed. This forming Improves the appear- 
ance of the damp as well as protects the punched 
portions of the reinforcing bars from corrosion. The 
forming also protects the bolts to be inserted through 
the holes from damage due to burrs or other imper- 
fections along the edges of the reinforcing bar. 

Several option exist with respect to lining the 
holes with the metal band. One option is to form lay- 
ers 30, 34 into 42 from one side of hole 42, and form 
layer 32 into the other side of hole 42. This option 
forms the greatest volume of lining in the hole. A sec- 
ond option is to form only outer layer 30 of the double- 
layer side of hole 42 into the hole. A third option in- 
cludes the second option, plus forming layer 32 of the 
single-layer side into the hole. The second option is 
preferred in some applications, providing most of the 
benefits of the other options but with a reduced num- 
ber of steps. 

Moreover, the metal band layers may be formed 
into the holes around the entire drcumference of the 
holes, or around some portion of the hole such as 
1 80° around. Forming the layers around the entire cir- 
cumference is preferred. 

The forming of the metal band into the hole 
punched in the reinforcing bar provides other advan- 
tages as well. The action holds the reinfordng bar in 
a virtually fixed position relative to the metal band, re- 
ducing or eliminating the need for welding or other- 
wise fixing the reinforcing bar to the metal band prior 
to installation. Moreover, the wrapping and forming 
provide additional layers of metal band at areas near 
the holes formed by the band and reinforcing bars. 
This additional metal will strengthen the clamp at the 
high-stress areas located adjacent to the holes. 
Moreover, some slack may be provided in the wraps 
of the metal band as wrapped around the reinforcing 
bar to allow the stress applied to the wrapped region 
to be distributed throughout a greater length of the 
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wrapped portion of the metal band rather than con- 
centrated in wrapping section 34. The lining of the 
holes with the metal band improves the appearance 
of the clamp as well. 

In the clamp described in the above-referenced 5 
drawings, virtually the only portions of the reinforcing 
bars 28 and 28' which are not covered by the ductile 
metal band are the ends of the bars. Thus, the rein- 
forcing bars have reduced susceptibility to corrosion 
and the need for plating to prevent damaging corro- io 
sion is reduced or eliminated. Moreover, the wrapping 
of the reinforcing bars also covers any corrosion of 
the reinforcing bars from view, further improving the 
appearance of the clamp. 

The metal band need not be welded to the rein- is 
forcing bars. Alternatively, limited welding may be 
used sufficient to tack the reinforcing bar in place be- 
fore wrapping, in order to position the reinforcing bar. 

Amethod for producing a clamp as shown in Figs. 
2A and 2B is now described with reference to Figs.4A- 20 
4C. Fig. 4A shows the metal band 26 which is to be 
wrapped around reinforcing bars 28 and 28'. Dashed 
lines 50, 52, and 54 represent the approximate folding 
points of the band around the reinforcing bar to form 
the one-and-a-half turn wrap preferred. 25 

Fig. 4A shows hole pairs 60/60', 62/62', and 
64/64' formed at one end of the metal band. The other 
end of the metal band has a similar set of holes. Holes 
60/60' have diameters approximately equal to the di- 
ameter of the reinforcing bar holes 70 and 72. Holes 30 
62, 62', 64 and 64' have diameters equal to each 
other but slightly smaller than holes 60, 60', 70, and 
72. The holes are positioned such that holes 72, 60, 
62 and 64 are centered over each other when the met- 
al band 26 is wrapped around reinforcing bar 28. 35 
Holes 70, 60', 62*. and 64' are similarly positioned rel- 
ative to each other. With the dimensions described, 
the reinforcing bar holes will be lined with the portions 
of the metal band adjacent to holes 62, 62', 64, and 
64'. However, alternative damps may increase the di- 40 
ameter of holes 62/62' or 64/64' to reduce the amount 
of lining of the reinforcing bar holes. Alternatively, the 
lining may be increased by reducing the diameter of 
holes 60/60'. 

To form the clamp, reinforcing bar 28 is aligned at as 
the section of the end of the metal band formed by 
edge 56 and dotted line 50. The reinforcing bar is ap- 
proximately centered along this edge as shown. Al- 
though not necessary, preferably, the reinforcing bar 
is tacked to the metal band, such as by spot welds 74. so 
Whether such welds are used or not, the wrapping 
feature of the clamp reduces or eliminates the stress 
on such welds, which can create high-stress areas. 
Thus, the welds become optional to aid fabrication 
and are not necessary for proper clamp function. The 55 
reinforcing bar, as attached to the metal band, is 
wrapped one-and-one-half times into the metal band 
as shown in Fig. 3B. Fig. 4C also shows holes 60, 62 



and 64 aligned and centered over hole 72 and holes 
60', 62' and 64' aligned and centered over hole 70. It 
is noted that holes 70 and 72 are ideally punched in 
the reinforcing bar prior to wrapping. The portions of 
the metal bands surrounding holes 62/62' and 64/64' 
are ideally formed into each hole by a punching proc- 
ess. After wrapping, the holes are formed to form 
lined holes 40 and 42 as shown in Figs. 3A and 3B. 

Figs. 5A and 5B show a clamp 24 as wrapped 
around the pipes to be joined, 200 and 202. The metal 
band 26 of clamp 24 is wrapped around the region 
where the pipes meet or overlap. The ends of the 
clamp 36 and 38 are brought together by securing 
bolts 80 and 82 and securing nuts 84 and 86. A gasket 
160 is shown. Bolt 80 is secured in holes 40 and 40' 
and tightened into the nut 84 as shown. Bolt 82 is se- 
cured in its corresponding holes (42, 42' in Fig. 2B) 
with nut 84 in a similar manner. This tightening proc- 
ess causes the metal band 26 to stretch. Preferably, 
the metal band circumferentially stretches beyond its 
yield point to a greater degree over the section of the 
pipes to be joined which has a greater diameter. 

An alternative clamp is shown in Figs. 6A-6C. Fig. 
6Ashows a plate 90 having dimensions slightly small- 
er than the dimensions of reinforcing bars 28 and 28' 
but of substantially similar shape. The plate 90 has 
bolt-securing holes 92 and 94 having substantially 
equal diameters. This diameter is typically slightly 
smaller than the diameter of the formed holes formed 
in clamp 24. The diameter of the bolt securing holes 
is selected such that when bolt 80 is inserted into 
formed hole 40 and encounters plate 90, the bolt will 
thread into hole 92 of plate 90. This secured threading 
of the plate on the opposite side of the head of the bolt 
will secure the bolt in place. The bolt securing plate 
may also have gasket means 96, such as a foil or 
other material, to seal the clamp once it is installed. 
This gasket may be attached to the plate by a staple 
or other suitable attaching means. The opposite end 
of the clamp will have nuts 98 and 100 secured in the 
holes formed in the reinforcing bar 28 at that end of 
the damp. With the use of these nuts, forming from 
both sides of the reinforcing bar is not necessary, al- 
though preferably forming the metal band from one 
side of the reinforcing bar into the hole formed by the 
reinforcing bar is desired for reasons similar to those 
described above for forming in the damp not having 
secured nuts. Thus, in the clamp shown in Figs. 6A- 
6C, all parts used by the clamp when sealed are at- 
tached rather than separated, easing installation of 
the clamp. 

Other features, such as the use of half-carriage 
bolts 210, may also be utilized for ease of installation, 
since only one wrench is needed to install the clamp. 
Such bolts may be inserted into round or D-shaped 
holes 212 and 214 formed in the reinforced ends of 
clamp 24, as shown in Figure 7. The use of such bolts 
may also reduce the number of installation tools or 
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steps needed to install the clamps. 

Figs. 8A and 8B show an embodiment in accor- 
dance with the present invention including hemmed 
edges 110 and 112. In use, the clamp 24 having the 
edges 110 and 112 is installed with the edges facing 5 
inward towards the pipes to be joined. The edges will 
contact the pipe more closely than the other portions 
of the metal band. The edges will contribute to sepa- 
rating the rest of the metal band from the pipes to be 
joined, reducing friction on these other areas and thus 10 
the torque necessary to install the clamp. The pres- 
ence of the hemmed edge reduces the stress else- 
where along the band, including at the high-stress 
point 120 in Fig. 8B. The rimmed edges of the band 
will face relatively higher forces, but stress is reduced is 
in these edges as a result of the doubling of the metal 
band along the edges. The band is also less suscept- 
ible to stress factors because the effective outer edge 
of the band is a smooth, hemmed surface rather than 
a cut edge of metal which is more likely to have burrs 20 
and other imperfections. The hemmed edge is also 
aesthetically preferable to an unhemmed edge. 

Moreover, because the edges will raise the metal 
band above the pipes to be joined, less stress will be 
applied to the pipe having a larger diameter. The re- 25 
duced stress at the higher stress point, designated as 
120 in Fig. 8B, will also ease the installation of the 
clamp and reduce the tendency to pinch the metal. Fi- 
nally, the uncoated edges of the metal band will be 
folded inside of the clamp when in use, thus protect- 30 
ing these uncoated edges from corrosion and visually 
shielding corrosion which does occur. 

An alternative embodiment having many of the 
same advantages of the rimmed band is shown in 
Figs. 9A and 9B. Figs. 9A and 9B show beaded sec- 35 
tions 124 and 126 running parallel to the longitudinal 
axis of metal band clamp 24. The beaded areas will 
project inward towards the pipes to be sealed when 
the clamp is in use. Like the rimmed embodiment, the 
beaded embodiment is easier to install because there 40 
is less friction across the majority of the metal band. 
In this case, the friction is focused on the beaded 
areas 124 and 1 26 and thus away from the nonbead- 
ed areas. The beaded-band embodiment has the ad- 
vantage of incorporating less material than the dou- 45 
ble-edged clamp and being somewhat easier to fab- 
ricate than the rimmed construction. 

A different clamp is shown in Figs. 10A and 1 0B. 
In this configuration, no reinforcing bar is used, sav- 
ing parts. Instead, the damp is reinforced by succes- so 
sive wraps 140 and 140' of the ends of the metal band 
forming the clamp. As shown in Fig. 10B, approxi- 
mately five complete wraps, creating nine layers of 
metal band, is an appropriate number of thicknesses 
to use. After the ends of the bands are wrapped, the 55 
holes 130, 130', and 132, and 132' are formed 
through the wrappings. It is preferred to form at least 
one of the wrapping layers into the punched holes. 



The holes are aligned such that holes 130 and 130' 
may receive a bolt and nut system to secure the clamp 
in place. Holes 132 and 132' are aligned in a similar 
manner. 

The invention will substantially reduce the instal- 
lation forces necessary to secure the clamp. Since 
this clamp may be made with metals having lower 
yield points, such as aluminized steel, reduced forces 
may be used to obtain the circumferential stretching 
used for damps such as the clamp disclosed in the 
US patent. No. Re. 30,042 which utilize circumferen- 
tial stretching of a clamp beyond its yield point. Such 
reduced forces permit the use of fasteners which can 
withstand a smaller range of forces than the fasteners 
required for clamps requiring higher installation for- 
ces. This will provide a further savings in the cost of 
producing the clamp. These lower installation forces 
are also less burdensome on the person installing the 
clamp. Thinner, less costly reinforcing bars may be 
used as well. 

Another advantage of the wrap-around feature of 
the present Invention is that it reduces the stress at 
the highly stressed corners of the clamp. Typically, 
the high stress at such locations will be primarily ex- 
tended to the wraps of the metal band. However, the 
rounded corners of the reinforcing bar, increased ra- 
dius of the reinforcing bar edges created by the addi- 
tional wraps, and protection of the outer wraps from 
the reinforcing bars cushion the metal band at this lo- 
cation. The reduced reliance on welding also reduces 
the number of concentrated high-stress points which 
may give rise to breaking or tearing. While welding 
may be used, it is not necessary. 

Figure 11 shows another clamp. The bar shown 
170 has a series of notches such as notch 152 along 
its longitudinal edges such as edge 154. The bar is 
used in a manner similar to the non-notched bar. The 
notches, when wrapped in the metal band, disperse 
stress concentrations in the metal band, reducing 
stress in relatively higher stress areas. This reduced 
stress has advantages similar to those pointed out. 

The clamp shown in Figs. 12A and 12B, compris- 
es a clamp 180 wrapped at its ends as previously de- 
scribed. The clamp is preformed for installing with 
three substantially semicircular curved sections hav- 
ing effective rad ii 1 82a, 1 82b, and 1 84, as shown. The 
radii 182a and 182b are generally similar to the radii 
of the circumferences of the tubular members to be 
joined, for ease of installation. 



Claims 

1. A clamp (24) for joining two tubular members 
(200, 202), preferably two tubular members of 
dissimilar diameters together and sealing the 
joint between the two tubular members compris- 
ing: 
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a) a pair of substantially rectangular reinforc- 
ing bars (28) each having at least one hole 
(40, 42) formed therein for receiving a secur- 
ing bolt, each hole located such that each hole 

in one reinforcing bar is in alignment with a 5 
corresponding hole in the other reinforcing 
bar when the reinforcing bars (28) are in align- 
ment; 

b) a substantially rectangular band (26) of 
ductile metal having a longitudinal length 10 
greater than the circumference of the tubular 
members (200, 202), having a width approxi- 
mately equal to the length of the reinforcing 
bars (28), having ends wrapped more than 

one turn around each of the reinforcing bars 15 
(28), having at least two holes (40, 42) formed 
therein, each of said holes located over the 
corresponding hole formed in one of said re- 
inforcing bars (28), wherein the substantially 
rectangular band (26) has portions thereof 20 
formed into the holes in the bars and further 
forms either two hemmed longitudinal edges 
(110, 112) or forms headings (124, 126) along 
two lines substantially parallel to the longitu- 
dinal axis of the metal band. 25 

2. A clamp (24) as claimed in claim 1, wherein the 
substantially rectangular reinforcing bars (28) 
form notches along at least one edge. 

30 

3. A clamp (24) as claimed in daim 1, further com- 
prising 

c) a bolt-securing plate (90) having a pair of 
holes (92, 94) having a diameter slightly 
smaller than the diameter of the holes (40, 42) 35 
formed in the wrapped reinforcing bar (28) 

and sized for engaging and retainably receiv- 
ing a bolt (80) inserted through one of the 
holes formed in the wrapped reinforcing bar 
(28) to secure the bolt to the damp; and 40 

d) at least one bolt (80) inserted through one 
of the holes (92, 94) formed in the bolt- 
securing plate (90). 

4. A clamp in accordance with daim 3 further com- 45 
prising receiving and securing means mounted 
within at least one of the holes formed in a first 
reinfordng bar which is opposite a second rein- 
forcing bar for receiving and securing said bolt in- 
serted through the second reinforcing bar to the so 
first reinforcing bar. 

5- A clamp in accordance with daim 3 further com- 
prising gasket means attached to the bolt- 
securing plate. 55 



Patentanspruche 

1. Klemmvorrichtung (24) zur Verbindung zweier 
rohrformiger Teile (200, 202), vorzugsweise 
zweier rohrformiger Teile verschiedenen Quer- 
schnitts miteinander, und zur Dichtung der Ver- 
bindung zwischen den zwei rohrformigen Teilen, 
enthaltend: 

a) ein Paar von im wesentlichen rechteckfSr- 
migen Bewehrungsstangen (28), die jede we- 
nigstens eine Bohrung (40, 42) zur Aufnahme 
eines Befestigungsbolzens ausgebildet hat, 
wobei jede Bohrung so angeordnet ist, daft je- 
de Bohrung in einer Bewehrungsstange mit 
einer entsprechenden Bohrung in der ande- 
ren Bewehrungsstange ausgerichtet ist, wenn 
die Bewehrungsstangen (28) ausgerichtet 
sind; 

b) ein im wesentlichen rechteckiges Band 
(26) aus duktilem Metall, dessen Langsab- 
messung grafter ist als der Umfang der rohr- 
farmlgen Teile (200, 202), mit einer Breite, die 
ungefdhr der LSnge der Bewehrungsstangen 
(28) entspricht, mit Enden, die mehr aJs ein- 
mal um jede der Bewehrungsstangen (28) ge- 
wickelt sind, mit wehigstens zwei Bohrungen 
(40, 42) darin, die jeweils uber der entspre- 
chenden, in einer der Bewehrungsstangen 
(28) ausgebildeten Bohrungen angeordnet 
sind, wobei das im wesentlichen rechteckfdr- 
mige Band (26) Teile aufweist, die in die Boh- 
rungen in den Stangen hineingeformt sind, 
und aufterdem entweder zwei gesSumte 
L3ngskanten (110, 112) Oder Rippen (124, 
126) entlang zwei Linien aufweist, die im we- 
sentlichen parallel zur Langsachse des Me- 
tallbandes sind. 

2. Klemmvorrichtung (24) nach Anspruch 1, wobei 
die im wesentlichen rechteckformigen Beweh- 
rungsstangen (28) Kerben entlang wenigstens 
einer Kante ausbilden. 

3. Klemmvorrichtung (24) nach Anspruch 1, weiter 
enthaltend: 

c) eine Bolzenbefestigungsplatte (90) mit ei- 
nem Paar von Bohrungen (92. 94) mit einem 
Durchmesser, der etwas kleiner ist als der 
Durchmesser der Bohrungen (40, 42), die in 
der umwickelten Bewehrungsstange (28) 
ausgebildet sind und so bemessen sind, daft 
sie einen Bolzen (80) erfassen und festhalten, 
der durch eine der in der umwickelten Beweh- 
rungsstange ausgebildeten Bohrung einge- 
setzt ist, um den Bolzen an der Klemmvorrich- 
tung zu befestigen; und 

d) wenigstens einen Bolzen (80), der durch ei- 
ne der Bohrungen (90, 94) eingesetzt ist, die 
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in der Bolzenbefestigungsplatte (90) ausge- 
bildet sind. 

Klemmvomchtung nach Anspruch 3 f weiter ent- 
haltend Aufnehm- und Befestigungsmittel, die in- 
nerhalb wenigstens einer der Bohrungen ange- 
ordnet sind, die in einer ersten Bewehrungsstan- 
ge ausgebildet ist, die einer zweiten Beweh- 
rungsstange gegenubersteht, fur das Aufnehmen 
und Befestigen des Bolzens, der durch die zweite 
Bewehrungsstange in die erste Bewehrungs- 
stange eingesetzt ist. 

Klemmvomchtung gemaS Anspruch 3, ferner 
enthaltend Dichtungsmittel, die an der Bolzenbe- 
festigungsplatte vorgesehen sind. 



Revendications 

1 . Bride de serrage (24) pour relier deux organes tu- 
bulaires (200, 202), de preference deux organes 
tubulaires ayant des diametres dlf ferents, et ren- 
dre etanche le raccord entre les deux organes tu- 
bulaires, comprenant : 

a) un couple de barres de renforcement (28) 
sen sibl erne nt rectangulaires ayant chacune 
au moins un trou (40, 42) forme en elle pour 
recevoir un boulon de fixation, chaque trou 
etant positionne d'une maniere telle que cha- 
que trou, present dans une barre de renforce- 
ment soit en alignement avec un trou corres- 
pondant menage dans I* autre barre de renfor- 
cement, lorsque les barres de renforcement 
(28) sont afignees; 

b) une bande (26) sensiblement rectangulaire 
de metal ductile ayant une dimension longitu- 
dinale superieure a la circonference des orga- 
nes tubulaires (200, 202), une iargeur a peu 
pres egale d la longueur des barres de renfor- 
cement (28), des extremites envelop pees sur 
plus d'un tour autour de chacune des barres 
de renforcement (28), au moins deux trous 
(40, 42) formes en elle, chacun desdits trous 
etant situe sur le trou correspondant forme 
dans Tune desdites barres de renforcement 
(28), la bande (26) sensiblement rectangulai- 
re presentant des parties formees dans les 
trous menages dans les barres et formant en 
outre deux bords longrtudinaux (110, 112) £ 
rebords ou des moulures (124, 1 26) le long de 
deux lignes sensiblement paralleles £ I'axe 
longitudinal de la bande metallique. 
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Bride de serrage (24) selon la revendication 1, 
comprenant en outre 

c) une plaque de fixation de boulon (90) ayant 
un couple de trous (92, 94) qui sont d'un dia- 
metre legerement inferieur au diametre des 
trous (40, 42), formes dans la barre de renfor- 
cement (28) enveloppee, et sont dimension- 
nes pour etre en contact et recevoir, en I e re- 
tenant, un boulon (80) insere dans Tun des 
trous formes dans la barre de renforcement 
(28) enveloppee, pour fixer le boulon d la bri- 
de de serrage; et 

d) au moins un boulon (80) insere dans Tun 
des trous (92, 94) formes dans la plaque de 
fixation de boulon (90). 

Bride de serrage selon la revendication 3, 
comprenant en outre des moyens de reception et 
de fixation montes dans au moins Tun des trous 
formes dans une premiere barre de renforcement 
qui est face & une deuxieme barre de renforce- 
ment pour recevoir et fixer ledit boulon insere d 
travers la deuxieme barre de renforcement, d la 
premiere barre de renforcement. 

Bride de serrage selon la revendication 3, 
comprenant en outre un moyen formant joint fixe 
a la plaque de fixation de boulon. 



2. Bride de serrage (24) selon la revendication 1, 55 
dans laquelle les barres de renforcement (28) 
sensiblement rectangulaires torment des entail- 
les fe long d'au moins un bord. 

7 
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FIG. 2B 
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FIG. 3B 
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FIG. 6B 
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FIG. 8B 
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